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The problem of delimiting Arnphipappus, Am 




is, Greenella, Guh- 



errezia, Gymnosperma, Xanthocephalum, and Thnrovia (Compositac) has 
been reviewed by Gray (1873), Bentham and Hooker (1873), Rose (1895), 

. Correll and 




Nelson (1934), Porter (1943), Shinners (1950), Solbrig 
Johnston (1970), and Ruffin (1971). Unfortunately, the phylogenetic relation- 
ship of the genera is still an open question. This is the second paper in 
a multiphase investigation intended to assemble new evidence toward a 
more satisfactory taxonomic treatment of the genera. Comparative mor- 
phological and anatomical studies — of ray and disc florets, phyllaries, re- 
ceptacle, achene, pappus, style, and leaves — and recent cytological findings 
reported in the previous article (Ruffin, 1971) disclosed evidence favoring 
the merger of the previous distinct Xanthocephalum, Giitierrezia, and Greeii- 
ella into one coherent genus and maintaining Gymnosperma, Amphiacliyris , 
Arnphipappus, and Thurovia as distinct genera. Xanthocephalum, the earliest 
name in the group merged, is used thi’oughout this report to include the pre- 
viously distinct genera. 

Although the details of wood anatomy presented here are by no means 
conclusive it is hoped that thej'’ will be of value in properly interpreting the 
limits of and evolutionary relationship among the genera. 



MATERIALS AND METHODS 

Most wood samples were sectioned between 15-20 microns on a sliding mi- 
crotome and were stained with safranin or with safranin and fast green with 



tannic acid followed by ferric chloride. When material allowed, macerations 
were made using Jeffrey’s 10% chromic acid-10% nitric acid solution for 
those wood features difficult to measure from sectioned material. For wood 
samples taken from herbai’ium sheets, 71 measurements were made from 
each collection except Xanthoce])halum ramulosa and X. lineari- 
folium where only 51 were made due to inadequate longitudinal sections. 
Thurovia triflora lacked wood rays; thus other wood features totalled 51 
measurements. Wood averages from field material represent 20 measure- 
ments for each character, with the exception of widest vessel diameter, 
taken from two individuals in each population. In all, 4,697 measurements 
were made. 

In order to measure characters such as average diameter of vessels. 
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average number of vessels per group, avei’age length of vessel elements, 
etc., where there are many measurable elements per section, a random sam- 
ple of such elements was measui-ed. A starting point for scanning a slide 
was chosen by using random coordinates on the nu'chanical stage*. Moving 
slide horizontally (from ri,ght to left), I scanned the microscope field 
between two majoi’ lines on an ocular micrometer. Each element measured 
wa.s givc'n an arbitrary reference point. Whc*ncver these* arbitrai'y point.s 

fell within the two lines on the* ocular scale, those characters were me*asure*d 
or counted. 




OBSERVATIONS AND RESULTS 



liable 1 summariz(*.s c|ualitative and cjuantitative* fe*ature*.s for the 
studied. Tables 2 thru 9 present a summation of C|uantitative chai 



* species 



each of the genera. Xcuithoccphalum ramulosum and X. lhit'(irif()lium 
been omitted from Table 1 because* of reasons sU 



* cnaraciers m 
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these features that could be measured are included 




wever, 
in the averages of the 




e*s not inc 




in 




t 




es 




also be 



various genera. In e 
discusse*d. 

V'('.s',s'c/,s'. Although I did not attempt to determine the* exact frequency of 
V'(*ss(*ls see*n in a transection, vesse*ls appear to be* very numerous in most 
species of Xanihoerphaium (X. gymrwspermoides, X. saroilirae, X. micro- 
in 



ccplialum . A. texamim , A. lorightii) . The vessels are also 
1 adial row's in the* majority of Xanthocephoium species s 






A n n 




ccplialum scricocaigmm shows some* tangential pairs, a few s 
and a few’ short radial row's. In X. microccphaluvi and -X. 



arv ves!' 




saroitu 











y 



vessels as well as long radial chains are present. A significant condition in 
the* latter two species is a tendency toward ring porosity. In each species 
the* 1 ing-poi oils e'ondition take*s the* form of more nume*rous and large*r ve*s- 



sels in the* late wood (Fig. 




tracheids in the latte*r two species 



Also noteworthy is the* pre*se*nce of euiscular 




ensive grouping of vessels also characterizes most Xanthoccphalum 
.speei(*s. In a numbe*r of instance's as many as 12 ve*ssels pe*r group we*re* 
seen. In those members of the* genus showing the I’ing-porous condition, the 
e'aily w'ood e*xhibit smalle*r numbe'rs of ve*sse*ls pe*r group whe*re*as the 
wood sheiw’ e’xtre*me* grouping. Ve*ssel .greuiping is, howe*ve*r, l(*ss i'xl(*nsive* in 

mandonii spp. mandonii. and X. sericocarpum . Vessels 
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in the* latter species are in groups of tw’o to eight, mostly tw’O to five*. 

In Amphiachyris, vessels appear numerous in all species. Distribution and 
amount of vessel grouping are* diverse* and not so extensive as in most spe>- 
cies of Xorithoccphalum. This genus is characterized by solitary vessels, 
short radial rows of two to six vessels, and some tangential pairs. Amphi- 
achyris amoenum var. nmocmim and A. amoemim var. intermedium, in 
every population studied, tend toward a ring-porous condition. Both 
been described as annuals, but a simple type of growth ring is represented 

appears to be accompanied by diminution in diameter of 




in w 





Table 1. Comparative features of the wood in Amphiachyris, Amphipappus, Gymnosperma, 

Thurovia, and Xanthocephalum 
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Table 2. Comparison of vessel element diameter in Xanthocephalum, 

Amphiachyris, Gymnosperma, Amphipappus, and Thurovia 



n us 


Number 

taxa 


of NumbtM' of 
individuals 


Range 

rm 


Range of mean.s 

rm 


Mean 

rm 


Xanthocephalum 


10 


37 


10-75 


18.5-42.7 


31.7 


Amphiachyris 


3 


20 


10-70 


34.8-38.5 


36.8 


Gymnosperma 


1 


4 


8-60 




31.0 


Amphipappus 


1 


1 


10-50 





29.0 


Thurovia 


1 


1 


20-50 




31.0 


Table 3. Comparison of 


vessel eleme 


nt length in 


Xanthocephalum, 




Amphiachyris, Gymnosperma, Amphipappus, 


and Thurovia 




Genus 


NunilxT of 
taxa 


Number of 
ind i\'idua Is 


Ra nge 
I'm 


Range of means 

i'm 


Mt'an 

/'in 


Xanthocephalum 


10 


37 


40-330 


72.0-199.4 


118.5 


Amphiachyris 


3 


20 


45-300 


132.4-172.5 


159.2 


Gymnosperma 


1 


4 


50-210 




119.6 


Amphipappus 


1 


1 


90-150 




119.5 


Thurovia 


1 


1 


90-165 




116.0 


vessels (Fig. 3). 


This condition w'as not 


present in 


any of the populations 



of A. dracunculoides. Vascular tracheids were not observed in any species 
of Amphiachyris. 

Vessels in Gynuiosperma glutinosuai arc very numerous. Vascular tra- 
cheids also occur in the xylem. Degree of ring porosity in the wood is strong- 
ly portrayed. In terms of vessel distribution, no one pattern seem to pre- 
dominate. Numerous solitary vessels, tangential clusters, and short radial 
rows are all pronounced. Grouping of vessels is not so extensive as in Xan- 
thocephalum but does resemble the grouping in Amphiachyris. 

In Amphipappus, vessels arc also numerous. Some vessels appear solitary 
but most show extensive grouping in radial and tangential chains (Fig. 4). 
The ring-porous condition is also well developed. Large vessels are seen in 
early wood while narrower vessels and vasculai' tracheids occur in late 
wood. 

Vessels in wood of Thurovia show a somewhat unusual pattern. Most large 
vessels occur in primary tissues of the xylem while the more numerous 
narrower vessels and vascular tracheids ai e in the later-formed xylem tis- 
sue. Because of the difficulty of distinguishing vascular tracheids from nar- 
row vessel elements, patterns of vessel distribution and vessel grouping in 
Thurovia were very difficult to estimate. 

Mean vessel length and diameter for each species, range, range of means, 
and the mean for all species studied in each of the genera are represented 
in Tables 1, 2, 3. Mean vessel diameter and mean vessel element length in 



Table 4. Comparison of libi-iform fibers diameter in Xanthoecphalum, 

Amphiachyris, Gymnosperma, Amphipappus, and Thurovia 



(It'nus 


N umber 


nf Number of 




l^an^e of means 


Mt'a n 




tJixa 
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f'm 


rm 


I'm 
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10 
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3 
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12.0 


Gymnosperma 


1 


4 


0.8-13.1) 




10.6 


Amphipappus 


1 


1 


9.1-11.3 




10.6 


Thurovia 


1 


1 


9.1-11.3 




10.9 


Table 5. Comparison 


of librifoi*m 


fiber length in 


Xanthoecphalum, 




Am ph iachy ri s , G y m no s p e nn a , 


Amphipappus, 


and Thurovia 




( iciuis 
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I^a^Ke Ran^e of means 


4\lea ri 
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f'n'i 


Xanthoecphalum 


10 
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210-5.56 


263. .5-463. 2 


.340.1 


Amphiachyris 


3 


20 


240-695 


423.1-472.8 


440.4 


Gymnosperma 


1 


4 


270-480 




310.3 


Amphipappus 


1 


1 


250-340 


— 


304.5 


Thurovia 


1 


1 


250-340 




292.0 



the various genera are cjuite similar except in AviphiachijTis . In Amphiachij- 
ris mean vessel diameter and mean vessel element length exceed the figures 
noted in the other genera. Vessel-element perforations, in all the genera, 
were simple. In any given sample the end walls of the vessels may vary 
from transverse to oblique. Intervascular pits are .1-5 um in diameter for 
all of the species considered and are alternately arranged. 

Helical thickenings are found on the inner vessel wall of many of the spe- 
cies studied. Helical thickening, however, is not noticeably present on the 
vessel wall of any of the species of Aviphiachtiris. These thickenings are es- 
pecially conspicuous on walls of the narrower vessel elements and on walls 
of vascular tracheids in Xanthocephahini sarothrae, X. microcephalum . 
Gymnosperma, Thurovia, and Amphipappus. In all of the above species ex- 
cept Aryiphipappus these helical thickening are grooves connecting the apei’- 
tures of pits. In Amphipappus , coarse bands were noted on each side of a ser- 
ies of pits forming a helix on the inner vessel wall. None of the elements of 
the xylem of Amphiachyris and Gymnosperma was storied. Except for the 
vascular tracheids present in Xanthoecphalum sarothrae, X. microcephalum, 
Thurovia, and Amphipappus, none of the elements in the xylem of these 
genera appeared storied. 

Libriform fibers. Avei'age dimensions of libriform fibers appear related 
to dimensions of vessel elements. This is indicated by the fact that shorter 
fibers occur in those species with shorter, narrower vessel elements. This 
correlating of average dimensions is clearly showm by Tables 2, 3, 4, 5. The 
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1. Cross-section of Gutierrezia microcephala wood showing ring-porous 
condition. Note solitary as well as long radial chains of vessels, 
X89. 2. Tangential section of Xanthocephalum wrightii wood show- 
ing short and widely spaced rays, X89. 3. Cross-section of Amphi- 
achyris amoenum wood where growth appears to be accompanied 
by diminution of vessels, X89. 4. Cross-section of Amphipappus 
fremontii wood showing wide rays, arrangement, and distribution 
of vessels, X89. 
















Table’ (). C-omparison of maximum ray 
A m p h i a c In r i s , G y m n o s p o i ■ m a . 
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S 


35 


1-14 
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9-5.5 


cells 


3.5 


cells 


Amphiachyi'is 


3 


20 


i-(i 


cells 2. 


8-4.0 


cc'lls 


3.5 


cells 


G.N’mnosperma 


1 


4 


i-() 


cells 






3.5 


cells 


Amphipappus 


1 


1 


2-() 


cells 






4.0 


C('lls 


Thurovia 
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1 


No 


ra\'s 










Tabk' 7. Uomiit 


irison of 


multiseriatc 


rav height i 


in Xanthoeephalum 




Amphiaehy 


ris, Gymnosperma, / 


Unphipappus 


, and 


Thurovia 
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Number 


( 1 1' 


Nurnhei’ ol 


I-ian^e 
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'fl muaiTs 
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tu XU 
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mm 




m m 




mm 


Xanthoeephalum 


8 




35 


0.23-3.0 




1.1 -2.1 




1.1 


Amphiachyi'is 


3 




20 


0.25-2.7 




0.8()-1.4 




1.2 


Gyninosperma 


1 
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0.23-2.1 








.90 


Amphipappus 


1 
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0.37-2.8 








1.2 


Thurovia 


1 
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No ravs 

IL 











loiiL;or vosst’l olomonl in Aruphiaclinris paralk’ls the' dinu'iisions f^ive'ii for 
fibe’r length in this ^eniis. Also, the' lai\ue' vosse'l e’le'nu'nts in Xa7ilh()cephahn)i 
PUmiiospcrmouU’.K corrolatos with the' lon.s 4 fibers pix’sent in this species. 

Ampliiachuris is also distinct from the other genera in that fiber dimor- 
phism occuis in the wood of all three taxa. Extremely lotifj;, thick-walled 
fibers and shortei' fibers occui’ within the same woe)d samples. As pointed 
e)Lit b>' Anderson (lf)(i3) “this condition may be indicative' e>f a trend toward 
,e;re'ater pai'enchymatization which in tuni may be related to a more her- 
baceous habit." Even though slight differences exist in fiber diameter both 

among as well as within genera, the'se fibers ai'e considered to be somewhat 
narrow' fe>r the Astei'cae. According to Carlc]uist (19(i0) the diameter of libi i- 
fonn fibers of most Astereae is 2(1-35 nm. F'iber walls of all species studied 
are 2.3-5. 1 nm thick. 

Haps. Aceoiding to Carlquist (19(i2a) elimination or loss of uniseriate rays 

demonstrates this cleaiiy. In 

K.'' 

only three species, X. ivriphtii, X. ppmuospermoidcs, and .V. ic.vanum, weiv 
unisei’iate ra.\s abundant. In no instances, however, were uniseriate I'ays 
as fi'eciuc'iit as multiseriatc ones. Uniseriate rays in the thiee species are 
four to six cells high. In all of the othc'r species of X(wtlinccf)halu}}t studied, 
uniseriate rays were completely absent or rare and very limited in height 
(usually one cell high). 



IS common in 






Average ra\’ width in Xa)ithocc 

I ■ g 




ui is widr (two to four cells) to very 



wide (foul' to six cells). X(inili()cei)h(iluvi ivriglilii, wlieri' most rays are bi- 
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Table 8. Comparison of vessel element length in annuals^' — Xanthocephalum, 

Amphiachyris, and Thurovia 



ilcnus 


Number 

taxa 


of Number of 
intiivici uals 


Ran^e 

rm 


Ran^e of means 

/an 


M iR 1 n 
Mm 


Xanthocephalum 


4 


21 


50-330 


110.5-199.4 


146.7 


Amphiachyris 


3 


20 


45-300 


132.4-172.5 


159.2 


Thurovia 


1 


1 


90-165 




116.0 


* Amphiachyiis ainoenum 


var. ainoenum 


and A. 


amoenuin var. interinedium 



may be biennials. 



Table 9. Comparison of vessel element length in perennials 
Xanthocephalum, Amphipappus frcmontii, and Gymnosperma 



Cv II us 


Numliei' <) 
taxa 


r NumlH*r of 
individuals 


Ranp:e 

/an 


Range of means 

/an 


M I*: 1 n 
mm 


Xanthocephalum 


6 


16 


40-175 


72.0-128.0 


99.7 


Amphipappus fremontii 


1 


1 


90-150 




119.5 


Gymnosperma 


1 


4 


50-210 




119.6 



seriate, and X. texanum are characterized by the former condition while 
the remainder of the species in this genus aix> characterized by the latter 
pattern. Ray width in species of Xatithocephalum seems to correlate with 
ray height: species characterized by wide rays also have high rays. In con- 
trast, those species with narrower rays are limited in their vertical extent. 
Xanihocephaluvi pymnosperinoides (Fig. 5) and X. sarothrae show the high- 
est rays in this genus while X. ivrighiii (Fig. 2) shows the least amount of 
ray height development. In terms of ray number and distribution, as seen 
in tangential view, all species studied except X. wrightii showed numerous 
closely-spaced rays. In X. wrighdi the rays are less numerous and widely 
dispersed. 

Uniseriate rays were lacking in Aviphiachuris amoLmum var. ainoenum 
and A. ainoenum var. intermedium and for the most part scarce in A. dra- 
cuncuU)ide,s. When present, they are one to four cells high. Ray cells are 
one to four cells wide in A. dracunetdoides and two to six cells wide in the 
other two taxa. Ray height is moderately high in all three taxa. Ray height 
is 0.4-2. 7 mm in A. ainoenum var. ainoenum and A. ainoenum var. inter- 
medium and 0.25-1.8 mm in A. dracunculoides. 

In wood of (iyinnosperina glutinosum uniseriate rays one to two cells high 
were occasionally observed. The rays were one to six cells wide. Average 
ray height for the populations studied is 0.88-1.0 mm. 

In Amphipappus Jremontii no uniseriate rays were observed in the wood. 
The multiseriate rays ranged from two to six cells wide and 0.37-2.8 mm 
high. 

Rays of the .genera studied are heterocellular, having both erect and pro- 
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cumbent cells. However, both multiseriate and uniseriate I'ays arc absent in 
wood of Thurovia. Carlquist (1966) lists the few genera of Compositac in 
which rayless woods have been found; Thurovia can now be added to the 
list. Barghoorn (1941) states clearly conditions which may promote ray- 
lessness. 

Resin deposits and crystals. Resin deposits are noticeably present in wood 
of all species studied except Xanthocephalum gyninospermoides, X. rarnu- 
losum, Thurovia triflora, and Amphiachyris dracunculoides. Carlquist (1960) 
had previously described the conspicuousness of these resinous deposits in 
X. niicrocephalum (as Gutierrezia microcephala) . In many instances nu- 
merous vessels are entirely filled with resinous contents. 

Carlquist (1960) also described the presence of prismatic crystals in the 
ray cells of X. niicrocephalum (Fig. 6). In my investigation, crystals were 
also obsei’ved in X. sarothrae (Fig. 7) and X. centauroides (Fig. 8). These 
crystals are much like those figured by Carlquist for X. niicrocephalum. 
Conspicuous crystals were not observed by me in any of the other species. 



DISCUSSION AND CONCLUSIONS 

With the wood data, it seems easier to show levels of specialization than 
to indicate relationships. However, there are some clear distinctions worthy 
of mention. 

The genus Amphiachyris is distinctive because of its large vessels, the 
longer and wider libriform fibers, and the presence of fiber-dimorphism. 
Even when average vessel-element length of annuals is compared, Aniphi- 
achyris maintains this distinctiveness. In contrast, Thurovia, in addition 
to its peculiar distribution of vessels, shows the shortest average vessel 
element length among the annuals (Tables 3, 8). The large vessel-element 
length among annual species of Xanthocephalum is due solely to the large 
xylem elements present in X. gymnospcnnoidcs. The fact that relatively 
long and wide vessel elements occur in X. gymnospermoides is very inter- 
esting. Perhaps these large elements of the xylem, the larger leaves, little 
branched inflorescence, and the lar,gc chromosome number (n — 6) qualify 
this species as the most primitive member in the genus. However, when an- 
nuals and perennials are combined, even though some vessel elements and 
libriform fibers in Xanthocephalum are wider and longer than those in 
Gymnosperma, Amphipappus, and Thurovia. thei’e arc little differences in 
the mean for these characters. 

Helical sculpturing in vessels and vasculai’ trachoid of the secondary xylem 
offers another distinctive feature. No prominent helical sculpturing occurs 
in Amphiachyris. The coarse band wall relief in Amphipappus is sufficiently 
distinct from the continuous groove pattern noted in Gymnosperma, Thuro- 
via, and certain species of Xanthocephalum. 

Somewhat high rays characterize all of the genera. Wide hcterocellular 
rays are also characteristic. The fact that Thurovia lacks wood rays cer- 
tainly sets it apart from the other genera studied. 



This Ireatment of the f^eiu'ra is by no moans conclusive'. Additional bio- 
s>\sle‘matic studies of the taxa are needed to moi'c accurately redect their 
evolutionary' history. However, the distinctiveness di'scribed above when 
coupled with the c\ tolo^i^ical, anatomical, and rnorpholo^ic'al evidence' rc'- 
ported earliei' (Rull'in, 1971) pro\ides one mm-e line of evidence supporiinLi 
the distinctiveness of (i ijuivospcDfia, A viphicicliijris, Anr])hip(ippus, and 77ne 

rovia and unifying reasons for niergiiyu Xanthoccphalinu^ (luticD'czia, and 
rccncUa. 



Ri l l R1 NCI S 

ANl)rRSe)N, L. C.. [*^>63. SuuliLVs on 1\'/ liitlor/ii ( C!om pt>sii .ic ) • An.iUHiiy, cyU)los)', t.].\on- 

umw I r.ins. K.ins.iv. AcjJ. Sl’1. 6 6S4 

HAIIJ'A, I. \\ . iViV I he .in.itoinKMl a[>pru.\ch to the suk 1\' of yeiu-ra. C7iron. 
14:121-12 V 

■ I he f>ot e[U lalit les aiul limii.uinns ol v\'ood .in.Uomy in the siudv of phyloi;eny 

.uui ehissi heat jon <)t an si os perms. ). Arnold Arbor. 3 8:234— 2 4. 
iCA R ( 1 1 K)0 R N, I'. S. I44[. I he ontoyenetie desclopment aiul ph y loLteiiel le speeiali/ai ion ol 
ra>s in the x\Ieni ol dicoi y ledons. II. Modihe.ulon ot the nudtiseriaie and uniserlate ra\s. 

Amer. |. liot, 2S:273— 2 S2, 

HI N IMAM, Ci, and J. 1). MC3C3KI R. 1S73. Cienera planlarnm 2:^W London. 

( ARl.QUISr, S. Wood anatomy of Astereae (CLompositae ) . drop. Wdmds 11MW-S4. 

1 . C.omi’iarat i\ e [>lant anatomy. 1 lolt, Rinehart, and Winston, New AOrk. 

■ Mn>2a. \V Ootl anatomy ot Senecioneae ( C .omposi tae ) . Aliso M12 3 — 146. 

■ "• Mni2h. A tlieory ot pae Jomt)rphosis m d leot v ledonoiis wot>ds. Lhyiomorpholoi^y 

12:3 0-4 0 



. lOfifi. W t)od anatomy ot C om |\)sii ae : .A summar\ with eommeiiis on factors con- 
trol lin.i; w'ootl e\i>lutin. Aliso 6:2^' — 14. 

( MALK, I,. I4>,., 1 lie pli y loyenet ic \aliie ot certain anatomical Icatures ot Llicotylcdonous 

woolIs, Ann. Hot. 1:404— 428. 

COMM ! I d I I' ON NOMl'NC'LA I UR17 I niernat lonal Association (d W <iod Anatom- 

ists. 1 lUernat lonal .itlossary ot terms used in w ood anatonn . Lrop. Woods 107:1 — 1 6 . 

( cnCiCI I L, 1). ,S. ami iM , C.. JCUINSIC^N. I o/t). Manual (d the a sen la r plants ol 1 exas. 

I exas Research houiuiai ion, Renner, l exas. 

CiKAy, A. 1S7L Noie> on Compositae and eharaeters ot certain yener.i and species. IVoc. 
A m e r . A e a d . A r t s 8:63 2 — 0 3 . 

Nl I.SCLN, A. I 4 >4. Kock\ Mountain herbarium st lul ies, !I. .Amer. |. Hot. 21:03 — 02. 

" Ik ^ 

LOR I I’R, CL I. 1443. rhe S'-'<uis A u/ h/j/ hti h hn^ d\)rr. and Cira\. Amer. I. Hot. 30:481— 48 V 

■■ ^ ^ 

- .1- N. 1S4V i li/i r<i{ ill, a new genus ot Compositae. Contr. LJ.S. Natl. 1 lerb. 




> ' ^ 



1 ^ ^ 



RLMddN, |. 1471 . Morphology and analtimy of the genera A ;;; /i/;//iu />/);/ v . \ 

( I n't' fit'l I u, ( I //crr(': z*/, ( • fH nf>\ (uruhn \ // n/ aiul / hiinnid ( C.\>mposi i ae ) . d he- 

sis, Ixansas St.ue Llnl\ersiiv, Manhattan, Ixaiis.is. 

SASS, ). I'. ]4ss. Hotanic.d mic rot ech nu| ue. 3 rtl ed. Iowa State L’m\ersity I'ress, Ames, 

SMINNl'RS, L. mo. Notes on Texas Compositae I\L Ideld X lab. lS::>-32. 

SCAiHRKi, O. 1. 1460. I he status oi the genera A m I)/)/ jui l> j)N n Ani l}hiiH'h\ris, ( d'((o;c//</, 

( I u i w y i'i'Zht , ( r V z/m ' r ;// ,/ atui \ it fi I hi u c it }fi ( C .om pos 1 1 ae ) . Rhothira 62:43 — 0. 



